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T h i s  t h e s i s  d e s c r i b e s  a
t igat ion of  ions der ived
pentadi th iophenones and
SUMMARY
spect roscop ic  and theore t ica l  inves-
from cyclopentadi th iophenes, cyclo-
di th ienothiophene -  d ioxide s .
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X - C H 2 , C = 0  o r  S 0 Z
In the l i terature survey (chapter 1) the character ist ics of
t h e  i s o m e r s  o f  e a c h  s e r i e s  a r e  d i s c u s s e d .  T h e  m o d e s  o f
annelat ion of  the th iophene r ings strongly af fect  the chemical
and physical  propert ies.
ESR spectra of  radical-anions of  cyclopentadi th iophenones
and the three most aromat ic di th ienothiophene-dioxides are
descr ibed in chapter 2.  Assignment of  the hyperf ine spl i t t ing
constants was based on the hyperf ine spl i t t ing constants of
deuterated der ivat ives.  Deuter ium-hydrogen exchange has
been observed dur ing the electrolyt ical  generat ion of  some
radical-anions. The hyperf ine spl i t t ing constants of  radical-
anions of  cyclopentadi th iophenones are compared with those
of di th ienyl  ketones and an analysis of  the preferred confor-
mat ions  o f  the  la t te r  rad ica l -an ions  is  g iven .
The exper imental  hyperf ine spl i t t ing constants are com-
pared with values obtained by Ht lckel /Mcl ,achlan calcula-
t ions (chapter 3).  The thiophene sul fur  atoms are t reated
using a model in which only the 3p-orbi ta ls part ic ipate in
the z ' -system (p-model)  and a model in which the vacant
3d-orb i ta ls  par t i c ipa te  as  we l l  (d -mode l ) .  Ca lcu la t ions  per -
formed with the d-model for  sul fur  af ford an adequate pre-
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dict ion of  the exper imental  spin-densi ty distr ibut ions in the
radical-anions of  cyclopentadi th iophenones. The agreement
obtained with the p-model for  sul fur  in these radical-anions
is  poorer .  Th is  ou tcome cont ras ts  w i th  resu l ts  o f  inves t i -
gat ions reported in the l i terature.  No decis ion can be
made about the preferabi l i ty  of  a p- or d-model on the basis
of  correlat ion of  the polarographic hal f  wave reduct ion poten-
t ia ls of  cyclopentadi th iophenones (chapter 2) wi th the calcu-
lated energies of  the lowest vacant MO (chapter 3).  Both
p- and d-model give a good predict ion of  the exper imental
spin-densi ty distr ibut ion in the radical-anions of  d i th ieno-
thiophene- dioxide s.
The carbonium ions obtained by dissolv ing cyclopentadi th io-
phenones and f luorenone in FSO3H/SbFs-SOz d/ere studied
at  -60oC by  means o f  NMR spec t roscopy  (chapter  4 ) .  D i -
and mono (carbonyl)-protonat ion occurred. Ring protonat ion
of cyclopentadi th iophenones takes place at  a-carbon atoms
except ketone I I I  that  is  protonated at  the carbocycl ic r ing.
Ketone I I  and f luorenone are found to be protonated f i rst  at
the carbonyl  group. PPP calculat ions show that carbonyl
protonated ketones I I ,  V and VI are energet ical ly more fa-
vorable than carbonyl  protonated ketones I ,  I I I  and V. From
the values of  the chemical  shÍ f ts of  the =ÓH protons i t  is
concluded that the C-O bond remains largely a double bond.
Fur thermore ,  chapter  4  dea ls  w i th  the  NMR spec t ra  o f
cyc lopentad i th iophenes in  CF3COOH at  -15  C.  Cyc lopenta-
di th iophenes I ,  IV and VI are protonated at  corresponding
a-posi t ions in the b-annelated thiophene r ing.
The absorpt ion f requencies in the ul t raviolet  spectra of
cyclopentadi th iophenes I ,  IV and VI protonated in CF3COOH
at  -L5oc  are  in  very  good agreement  w i th  t rans i t ion  ener -
g ies  ca lcu la ted  by  PPP methods  (chapter  5 ) .  The absorp t ion
bands of  cyclopentadi th iophenones and f luorenone show un-
usual  shi f ts towards longer wavelengths when the solvent
is  changed f rom cyc lohexane to  CF3COOH ( -15oC) .  These
shi f ts are at t r ibuted to strong hydrogen bond format ion
between the carbonyl  oxygen atom and the solvent.  Strong
hydrogen bond fo rmat ion  leads  to  charge d isp lacements  in
the  o ' - f ramework .  A  mode l  i s  p resented  wh ich  takes  th is
o'-polarizalton into account in PPP calculations by modifying
the  core  parameters  o f  the  a toms invo lved.  Us ing  th is  mode]
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a good descr ipt ion is obtained of  the exper imental  t ransi-
t ions in CF3COOH. In addi t ion,  chapter 5 descr ibes the
determinat ion of  the crystal  structure of  cyclopentadi th iophene
I by means of  X-ray di f f ract ion.  The geometry of  the cy-
clopentadi th iophenes and cyclopentadi th iophenones used in
the PPP calculat ions was based on data obtained from this
structure determinat ion.
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